Field experiments were conducted to determine the effect of composts prepared from different organic materials with rock phosphate (RP) on yield and P uptake of berseem and their residual effect on maize crop (cv. Azam) during 2011-2012. Composts prepared from RP fed farm yard manure (FYM), simple FYM, organic waste and city garbage were applied at the rate based on their P concentrations. Composts significantly (P ≤ 0.05) increased total dry matter weight of Berseem in first and second cut over control. Residual effect of the prepared composts was determined on yield and plant P uptake of maize in the same layout of Berseem. Maximum and significantly (P ≤ 0.05) higher maize grain yield, total dry matter yield and stover yield of 3161 kg•ha −1 , 9633 kg•ha −1 and 6472 kg•ha −1 , respectively were recorded by the residual effect of compost of organic waste with half dose of SSP. Thousand grains weight of 220 g was noted in the treatment of residual effect of compost of RP fed FYM with half dose of SSP. Post harvest soil N and P concentrations improved with composting. Significant (P ≤ 0.05) increases in N and P uptake by berseem and maize plants were observed with added composts. Results suggest that the use of composts prepared from different organic materials with RP is environmental friendly and has potential to improve crops yield and plants N and P uptakes for a prolonged time.
Introduction
Nitrogen and Phosphorus are the primary constituents of plants and animals life, playing a vital role in many metabolic processes and phenology of crops and vegetables [1] . Phosphorus has functions of a structural nature in macromolecules such as nucleic acids and of energy transformation as Adenosine Tri-phosphate (ATP) in metabolic pathways of biosynthesis and degradation [2] . Soil type, crops, water, P fertilizer, management practices and climatic conditions of an area are important factors to be considered when attempting to formulate sound P-fertilizer source and application for adequate crops yield response [3] . Composting is a biological process in which microorganisms like bacteria, fungi and other organisms convert organic materials, such as leaves, manure, sludge, paper, grass clippings and food wastes into a soil like material called compost or humus [4] . During composting, microbes utilize carbon of organic material as a source of energy and for synthesis of new microbial cells. Carbon serves as both building block and an energy source for microbes. The use of composts offers several potential benefits including manure handling, enhances soil fertility and reduces environmental risk, enlarges the air spaces in soil, improves its permeability for air and water circulation, improves soil texture, helps retain soil moisture, facilitates the mechanical treatment of heavy clay soil, adds nutrients to the soil, stimulates biological activities, encourages vigorous plant rooting system, helps bind nutrients and prevents them from being leached out of the soil [5] [6] . Organic materials have beneficial effects on fertility and physical properties of soil [7] . The physical properties of soil play an important role in influencing plant growth thereby contributing to efficient crop production [8] . Mulching soil surface with different organic materials improves soil biological activities, retains soil moisture for longer time and helps to control weeds [9] . Farm yard manure (FYM) on an average contains 0.5% N, 0.2% P 2 O 5 and 0.5% K 2 O [10] . Application of organic materials to the soil reduces the dependence on chemical fertilizers and helps microorganisms to produce polysaccharides, which improve the soil conditions [11] [12] . Rock Phosphate enriched manures maintain higher levels of P in soil solution for a longer period than the fertilizer alone. Besides a low input technology, it has been claimed that composting manures with RP enhances the dissolution. Berseem (Trifoliumalexandrinum), the most common winter and spring fodder in many parts of Pakistan is low in phosphorus contents (0.14%) and abundant in calcium (1.44%). Owing to a wide calcium phosphorus ratio, animals fed predominantly on berseem unless supplemented with some rich source of phosphorus like grains may suffer from phosphorus deficiency syndromes [13] . Maize (Zea mays L.) is a kharif crop, also called corn, and is a very important food grain crop after wheat and rice in the world. The main principle maize growing areas in Pakistan lie in the province of Khyber Pakhtunkhwa and Punjab provinces. Peshawar region both in production and consumption occupies a unique position. The maize crop has the potential to high yielding but its yields production is low in per unit area in Pakistan when compared with advanced other countries as they produced more yields. The area of productions and yields of maize during 2010-11 in Pakistan was 974,200 ha (3,707,000 tons production) and 3805 kg•ha −1 , respectively. The area of production and yield during the similar period in Khyber Pakhtunkhwa was 422,900 ha, (740,500 tons) and 1751 kg•ha −1 , respectively [14] . Keeping in view the importance of P in crops production and improving its solubility from rock phosphate (RP) through composting, this study was planned to determine and compare the effect of composts prepared from different organic materials with RP on yield and P uptake of berseem and their residual effect on maize crops.
Materials and Methods
Experiments were conducted in New Developmental Research farms, University of Agriculture, Pehawar, Pakistan to determine and compare the effect of composts prepared from different organic materials with RP on yield and P uptake of berseem and their residual effect on maize crops. Berseem with a seed rate of 20 kg•ha . Chemical fertilizers N and K were applied at the rate of 30 and 60 kg•ha −1 , respectively in the form of urea and SOP. Nitrogen was applied as split application whereas all P and K were applied at sowing time. The maize variety Azam was grown with a seed rate of "120 kg•ha −1 " in the field on the same layout of berseem. Fertilizers N and K were applied at the rate of 120 -60 kg•ha −1 respectively in the form of urea and SOP. No P was applied to this crop. Residual effect of P applied at the rate of 90 kg•ha −1 to berseem crop in form of SSP and composts were determined on current maize crop. A composite soil sample (0 -20 cm depth) was collected from the experimental site before seed sowing and fertilizers application. All the recommended agronomic practices i.e. irrigation, pest control were uniformly kept in all the treatments.The mean temperature during berseem and maize crop was 16.8˚C and 32.67˚C respectively, while relatively humidity 58% and 48.33% respectively during the crops growth seasons. Soil samples at the depth of 0 -20 cm were also collected from each treatment after crop harvest. Soil samples were air dried ground, sieved through 2 mm sieve and packed in labeled plastic bags for laboratory analysis. Representative plant samples at maturity stage were collected randomly from each treatment to evaluate effect of different treatments on plants N and P uptake. Soil samples were analyzed for Soil Texture [15] , Soil pH [16] , Soil Organic Matter [17] , Lime [18] , AB-DTPA extractable P [19] , total N [20] . Plant samples from each treatment were analyzed by wet digestion method for the determination of N and P concentrations. Total dry matter, grain and stover yields and thousand grain weights were recorded after threshing the bundles of berseem and maize plants from each treatment. The data collected were analyzed statistically according to the procedure as given by Steel & Torrie [21] using MSTATC package and Least Significant Difference (LSD) test was used for any significant difference among the treatments.
Results and Discussion
Soil under investigations was silty clay loam, alkaline calcareous in nature, low in organic matter contents (0.88%), low in available P (5.75 mg•kg −1 ) and total N (0.08%) concentrations. The prepared composts were analyzed for N and P concentrations. Total N concentration in the compost of RP fed FYM under investigations was 1.291%, Simple FYM 1.269%, Organic waste 1.257% and City garbage 1.36%. There were 2.03%, 1.99%, 1.07% and 0.91% P concentrations in these composts with pH values of 8.2, 8.2, 10.2 and 8.8, respectively.
Total Dry Matter Yield kg•ha −1 of Berseem
Statistical analysis of the data indicated that RP composted organic materials significantly (P ≤ 0.05)affect the dry matter (DM) yield of Berseem ( Table 1) . Data show that the highest dry matter yield of 4000, 3767 Kg•ha −1 with 85% and 109% increase respectively, over control was observed in treatments where RP fed FYM + 1/2 SSP were applied followed by treatments receiving city garbage in both cuts. Lowest berseem dry matter yield of 2167, 1800 kg•ha −1 was noted in control in both cuts and was statistically similar to the second and third treat- ment of this experiment. These results are in consistency with. Abdelaziz et al. [22] and Halil et al. [23] who found that dry matter (DM) yield was increased significantly (P ≤ 0.05) by the application of RP composted with organic materials. Rajput et al. [24] concluded that the application of farmyard manure @ 10 t•ha −1 had significant residual effect in improving yield attributes, yields (grain, stover and biological), nutrient content in grain and stover and nutrient uptake by succeeding maize after wheat. Eghbal et al. [25] found that the residual effects of manure and compost application increased the crop production for one growing season and influenced the soil properties for several years.
Post Harvest Soil ECe, pH Values and Soil Organic Matter (SOM) of Berseem Field
Data regarding effect of RP alone and mixing with different organic fertilizers on post Berseem harvest soil ECe, pH values and soil organic matter (SOM) content are presented in Table 2 . It was obvious from the mean values of the data that higher ECe of 0.71 dSm −1 was noted in the treatment where RP fed manure was applied which was similar with other treatments with a narrow range fluctuation. The lower ECe (0.47 dSm −1 ) was found in control. Data indicated that the treatments where RP composted organic materials were applied showed a decreasing trend in soil pH due to mineralization and release of hydrogen (H + ) ions. Mbakaya et al. [26] reported that the use of RP composted organic materials slightly decrease the pH values of soil, which was due to the release of H + during the nitrification process of fertilizers. Maximum soil organic matter contents of 0.97% were observed in treatments where compost of organic waste was applied followed by the treatments of compost of city Garbage + half dose SSP ( Table 2) . Similar result was shown by Tomayo et al. [27] observed that the combination of RP with organic manure enhanced the organic matter content of soil.
Total Phosphurus and Nitrogen Concentration in Berseem
Plant N and P concentration were observed in two cuts of berseem ( Table 3) . Statistical analysis of the data shows that plant P concentration was found higher (0.382%, 0.397%) in the treatments having RP fed FYM + 1/2 SSP followed by treatments receiving Simple FYM + 1/2 SSP in both first and second cut. The lower P concentration (0.101%, 0.144%) was recorded in control having no fertilizer in both cuts. Waldrip et al. [28] showed that P values increased as the crop matured. It is obvious from the table that N concentration was found higher (2.917%, 3.069%) in the treatments having RP fed FYM + 1/2 SSP followed by treatments receiving city garbage. The lower N concentration (1.66%, 1.66%) was recorded in control having no fertilizer in both cuts. These finding were found in line with the work of Abdelaziz et al. [22] and Halil et al. [23] . Higher amount of available nitrogen in soil amended with NPK + FYM have been reported many scientists while improved dehydrogenase activity in organically amended soils was in agreement with the reports of Tejada et al. [29] . 
Plant Nitrogen and Phosphorus Uptake of Berseem
Data on Nitrogen and Phosphorus uptake by berseem as affected by RP composted organic material alone and in combination with inorganic fertilizers are given in Table 4 . N uptake 116.7, 115.6 Kg•ha −1 with 225%, 288% increase, respectively over control was found in treatments where combinations of RP fed FYM + 1/2 SSP were applied followed by city garbage in both cuts respectively, which were statistically at par with each others. The minimum plant N uptake of 35.91 and 29.83 Kg•ha −1 was noted in control. Awaad et al. [30] reported that N uptake in plant increased by the combined application of phosphatic source such as RP composted fertilizers ( Table 4) . Data regarding plant P uptake by berseem revealed 603% and 479% significant (P ≤ 0.05) increase over control plot with 15.27 and 14.9 Kg•ha −1 P uptake, where RP fed FYM + 1/2 SSP were used. This increased P uptake was followed by the treatments where simple FYM + 1/2 SSP was applied. Minimum plant P uptake of 2.18 and 2.59 Kg•ha −1 was recorded in control where no fertilizer was applied. These results are similar to Erdal et al., [31] who reported that nutrients accumulations in plant were enhanced by the use of RP composted and inorganic materials. However, in areas where the risk of P transport in runoff is not a concern, the increased plant available P level in soil and N-based manure or composts application can contribute to crop P uptake for up to 10 years without any additional P addition [25] [32].
Yield and Yield Component of Maize
The yield of maize grain as affected by the residual composts effects with RP is given in Table 5 . Significantly (P < 0.05) increased maize grain yield of 3161 Kg•ha −1 was obtain by the residual composts effects of "organic waste (C-III)" applied with "semi dose of single super phosphate", followed by the compost of "RP fed dung (C-I)" and "1/2 dose of single super phosphate" and lowest grain yield (2223 kg•ha −1 ) was noted in control where fertilizer was not applied. Eghbal et al. [25] found that the residual effect of manure and composts function improve the production of crops for the period of one growing season and the properties of soil effect for a number of years. Data regarding total dry matter yield of maize has significantly affect through the residual effects of different compost. Highest dry matters (DM) yields of 9633 Kg•ha −1 was found by the composts residual effects of organic waste and semi dose of single super phosphate followed by the compost of "city garbages" applied with 1/2 dose of single super phosphate. Treatment where fertilizer was not applied indicates the lowest 6451 Kg•ha −1 total dry "matters yields" of maize. Rajput et al. [24] realized that farmyard manure application @ "10 t•ha −1 " has significant residual effect in improving yield attributes (grain, stover and dry matter yield), the nutrient contents in grain of crop, stover yield and nutrient uptake by succeeding maize after wheat. Data on stover yield of maize crop also shows that the highest stover yield of 6574 kg•ha −1 was recorded in the treatments of compost of "city garbage and 1/2 dose Single Super Phosphate. The lowest stover yield of 4228 kg•ha −1 was obtained in control treatments. Rajput et al. [24] concluded that the farmyard manure used @ of "10 t•ha −1 " have significant residual effect in improving stover yield. Residual effect of composts of different materials on thousand grains weight of maize crop is expressed in Table 5 . Data indicated that highest thousand (1000) grains weight of 220 g was well-known by the treatment of residual compost effects "RP fed dungs (C-I)" and half dose SSP. In case of control treatment lowest as 140 g thousand grains weight of maize crop was obtained without application of fertilizer. Song et al. [33] reported that combined use of organic and NPK fertilizer effect significantly on thousand grains weight of maize.
Post-Harvest Soil N and P Concentrations of Maize
The concentration of soil N and P after harvested as influenced via the residual effects of composts are show in Table 6 . Data on soil total N content revealed that maximum (1458.3 mg•N•kg −1 )was receivedwithin the treatments of residual composts effects of organic waste (C-III) follow by the residual effects of "compost" of RP fed dung and semi dose single super phosphate. The lowest nitrogen content in soil after maize crop harvest as 438.3 mg•kg −1 ' was recorded by treatments of control which was not fertilized ( Table 6 ). Esilaba et al. [34] investigated that the organic manure and NPK fertilizer application increased yield of maize and improve the concentration of soil nitrogen. Data regarding extractable soil P after crop harvest as affected by the residual effect of composts are shown in Table 6 . The highest AB-DTPA extractible P content in soil was recorded as 2.44 mg•kg −1 by treatment of the residual effect of "compost fed dung" and 1/2 dose single super phosphate. Minimum P content observed was 0.27 mg•kg −1 in the treatment of control without fertilized. Laskar et al. [35] reported the rock phosphate alone and in combined with organic manure significantly enhance the content of organic P in soil. Mehdi et al. [36] reported that the growth and nutrition of sorghum fodder significantly effect by residual effect of P. Eghball et al. [25] found that the source of N and P from residual compost and manure application effects on the grain yield of corn. The N may effects for the period of one growing season due to high mobility and leaching risk in soil and soil P uptake contribute for four year due to low mobility.
Plant N and P Concentrations of Maize
The concentrations of N and P in plant as affected by the residual effects of compost are shown in given Table 7 . After the harvesting of maize crop, the concentration of N in maize plants improved significantly (P ≤ 0.05) more than the control. Highest total N concentration (0.799%) were observed by the treatment of the residual composts effects of fed dung + semi dose Single Super Phosphate, followed by compost of city garbage (0.779%) and organic wastes + half dose of SSP (0.778%). In control treatment, minimum N content was found as 0.345%. The analysis of P data showed that the plant maximum P concentration as 0.237% was observed by treatments of compost of the residual effects of organic waste with 1/2 dose of single super phosphate, followed with the compost of city garbages (C-IV).
N and P Uptake of Maize
The data regarding uptake of N showed that the highest N uptake as 75 kg•ha −1 was record into treatments which received effects of residual composts of organic waste with 1/2 dose of recommended single super phosphate ( Table 8 ). The lowest uptake of N as 22 kg•ha −1 was found inside control treatment of without fertilized. The data regarding P uptake showed that highest uptake of P as 23 kg•h −1 was observed within the treatment effects of residual compost of organic waste and half 1/2 dose of single super phosphate followed the compost of city garbages (C-IV), while lowest uptake of P as 8 Kg•ha −1 was seen in the treatments of control without fertilized ( Table 8) . Erdal et al. (2000) examined the accumulation increased in plant N and P when dung as organic material and chemical fertilizer was applied. Eghbal (2004) also reported that the effects of residual composts of manure application was increased significantly plant P and N available concentrations.
Conclusion
Composts prepared from city garbage, organic waste, farm yard manures with RP are cheap and indigenous Table 7 . Residual effects of compost on Maize N and P concentrations. source of P and have potential to improve crop production and plants N and P uptake when applied with half dose of SSP. Maximum grains, total dry matter, and stover yield and thousand grains weight were produced by the treatment where the compost of organic waste was applied with half dose of SSP. Post harvest soil N and P concentrations were increased by the addition of composts of different organic materials. Maximum and significantly (p ≤ 0.05) increased maize grain yield, total dry matter and stover yield of 3161 kg•ha −1 , 9633 kg•ha −1 and 6472 kg•ha −1 , respectively were observed by the residual effect of composts of organic waste applied with half dose of SSP. Further research is needed to prepare composts of other organic materials with RP on large scale to enhance their P solubility and to determine their direct and residual effects on the growth of different crops at different agroecological zones of Pakistan, in order to reduce the use of P fertilizers and minimize the expenses of crop production.
